Myocardial distribution and biotransformation in vitro and in vivo of nicorandil in rats, with special reference to mitochondria.
This study reports subcellular localization of nicorandil in the myocardium and metabolism in mitochondria after oral dosing of 3 mg/kg nicorandil to rats. In the in vitro experiments, nicorandil, which was incubated with tissue homogenates (liver, kidney, heart, and small intestine), was metabolized to its denitrated compound, SG-86, and unknown substances. In the absence of a NADPH-generating system in the heart, the metabolic activity existed only in the mitochondrial fraction, but not in cytosolic and microsomal fractions. In the presence of the system, the activity in the mitochondrial fraction became much higher. To examine subcellular distribution of nicorandil in the myocardium, [14C]nicorandil was orally given to rats. Fifteen minutes after oral dosing of 3 mg/kg [14C]nicorandil, of which myocardial concentration reached a peak, nicorandil and SG-86 were found in mitochondrial fractions as well as in cytosolic and microsomal ones of the heart. Electron-microscopic autoradiograms, 15 min after oral dosing of 3 mg/kg [3H]nicorandil to rats, also showed the existence of the silver grains (showing radioactivity) in mitochondria of the heart. We conclude that nicorandil given orally is distributed in mitochondria of the heart, being partly transformed into SG-86, and that the myocardial mitochondria may be a potential site of action of nicorandil, an opener of KATP channels, which have been demonstrated to be present in this subcellular particle.